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mmxmmz.=-v'r;i'* v*%mLfc&mm*%t , otoT.Lxmc j i swm-L 

v tr/i-m^xh sri (ommn, xRDia^ 
a*s 3 m & o t v 5 c t xmmx # 5 » 

* j 1 s l r 6 j&mmm Ktm-tz jEm&wisw&m. &fem lt> 
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15 y^r/H^fLtLt 5 0 

25 i-^t?*,, =^^^^^^^ffiV^fc«M^TXgB&^*?V^-C, 
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10 (W^*fe©ff^j) 

15 IfrfBifiSJB.^— ^^^tt, fi|4 0~8 0 «CT?, 2 4 H#|W~ 7 2 B&Wfr 5 ^ t & 

h-fS^ (0 : t) = (4 0~8 0 : 2 4~7 2) © Ul/Z>(Dm??--&l£X*^-~ l> 
^tSiiiaotilliOCVll (OCV£{£T£«) aSpTifeirftS. 
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5 &mf buz,, 

ftfoWfc&VVT-VM^ M^L^Vat°I/^^-^-h (PC) b(nmfr& 

h l-cv >§= $/ jr;um&— frmmt, jewc*-* z/fcmih- v 
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<Dum^^> - 1 *wm. t u mvm- ? ^^m&-ikmm><DwmK^x, ie 
5 mco=- v t-^Mikmim&ffiMfmmxgmzwm u ®?i©M5tii©T*a a^c 

io r ^ I M j 

mmm i~5 ^mt^M i ~ 4 ) 

^#IS^-e 5 % Z n N 1 % C o £r K— bfcTk^— y ^vM&^- 10 01 
S§P(-7SS^(DC o (OH) a^Hxiii^b^^^ i ON NaOH^15f 

& 3 BIZ ft o T V > 5 ^ <b ^ bfl&fg 

C P ftffifc X o XMfe L-fz i: 5 4 %-e&o fc„ 

-hiB^rfe^ <t o x# ^nfciE^ w >%xfmmm&ma i^x^m l 
25 iEm^n^^tz. 0 

40 



WO 02/41422 



PCT/JP01/10050 



^-^^-^rv'Tk^b— ytrtV : : 1 2N KOH= 10 0:6:5 

r<DB#<D^#:$^te, 3. 2 2g/cm 3 SSt^ofc 0 

: K^te'^ : 1 2 N KOH= 10 0:1. 5:55 

tL<Dm<Dm$&>?;v<Dmm* 2. 7o g / c m 3 nmxh^tc 0 

10 m^irbT^ 1 2N(75KOH7K^?rffiWc 0 

a&^s^stt-s mmmtm 1 . 3mi/Ahi^5i5Mu 1 
~ 3 iZ7jrtmj& t vxs mmfa/rfx -yy^-^yf & jut v,t-^.WM/% 

MKiEmmmmM^M-r^mMmtm^, 1. 7 N 1. 6 N 1. 0, 0. 8m 
~ 5 *5 «t mtmm 3-4 ©smi-h^m 

20 {#!Bi-3 0 

W*±ofc^^nom?fe^2 0°C#ffl^-i?3 BTOBbT^ftft^-frfc^ 
2 0°C#H^TT'l 5 OmAl. 0 V tl y Y • *7 (DfemWfr^frte^tz-o 

25 
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(mAh) 


(mAh) 




(ml/ 


m 














Ah) 




(%) 






2 5 10 


2 5 10 


i . 


0 


1 . 


3 


8 7 


mnm2 


2 2 9 0 


2 9 7 0 


i . 


3 


1 . 


3 


8 6 




2 10 0 


3 3 5 0 


i . 


6 


1 . 


3 


8 6 




2 10 0 


3 3 5 0 


i . 


6 


1 . 


6 


9 0 




2 10 0 


3 3 5 0 


i . 


6 


1 . 


0 


8 0 




18 9 0 


3 7 8 0 


2. 


0 


1 . 


6 


9 0 




15 10 


4 5 3 0 


3. 


0 


1 . 


6 


8 9 




2 10 0 


3 3 5 0 


1 . 


6 


0. 


8 


4 2 


fcM£#!l4 


2 10 0 


3 3 5 0 


1 . 


6 


1 . 


7 


9 0 



5 2*s.fctf 3 i: bfc ^ i £A*W*l&ife0!l 4 <b EMittc LTifcl&M 1 *5 J: tWfctfcflfl 2 <Z>m 

* 1 b , hb$fe#ij 1 4o<t tWfclfcflJ 2 o -^m^^f-V ^T-fi, Wfiit i: LT 2 

i&&#Jte:^ 1 ©lEffi • t 5 , 1500 — 1900 

10 mAhi:*5rHWfe 0 

— £\ ;*3Pj3<£>— BtfKfeOKW-t LfcWfc-CttMJfc l. 0~i. 6 tH&B 

15 /B^ffiKLTiStK 1. 0-1. 6m l/Ah^iiIE-efe§^i:^fiJ5 0 1. 
6ml/Ah&j@XL5f»fc (l. 7ml /Ah) "CttjEWiffl LT*3 

£fc, 1. Oml/Ahtlfc^ii (0. 8ml/Ah) TliEWJffl^ 
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otitis Mf^&^&VX^TlEM<Dtti'&Wtfk~yfrsl''^(D-7T2 
(«M 6 ~ 8 *3 J; T>*Jfcigfe0iJ 5 ) 

£fc, Jt*EO^:i?)^m^ffi^Sr0. 1 6 S/c mfclBMt Ufcfcifc (JtW[|5) 

-tub jiia^jfeM 1 ~ 5 2 0 °c#imt* 3 e mtttm lt 

?&'l4^^ j a:f-ft^tb^2 0^ltr,— ^^2 0°CcD#ffl^;TX*l 5 OmA 1. 

Bbfcfci:, ^tt 2 OtffflltTt? 1 5 OmA©tSiMS:fT^^, M%<D 
mm^<Dik& t oT 4 5°C(D#Hm^2aTOK^jb^-t5^SliWi: Ufc 0 

H^-l-> ii^©mi5©AAlMXcD-Itte^>'#V-M&— ftffiHili, 
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[*2] 



*# 




(ml/Ah) 




^(S/cm) 


m (%) 


m (%) 




1. 6 


1. 6 


1 2N KOH 


0.4 1 


9 0 


8 5 




1 . 6 


1. 6 


1 2N NaOH 


0. 2 0 


7 2 


9 5 




1. 6 


1. 6 


1 2 N KOH 
+ 1 N Li OH 


0. 3 5 


8 5 


9 3 


tmm 5 


1. 6 


1. 6 


1 2N N a OH 
+ 1 N Li OH 


0.16 


3 0 


9 8 




1. 6 


1. 6 


1 2N KOH 
+ 1 N N a OH 


0. 4 0 


9 0 


9 1 



m 2 & tbm>%mmm t ie «j w t m u ms^^m^m^^ 5 o . 2 s 

i OH. N a OH^»^^-CV^m^ (N a OHteW^^fr) CD^ig 

tlTNaOH, LiOH«<H — oSX±l)mM£t%X\s^%ks tL<tt 
NaOH^^it5^\ 12Ntlfc^V^NaOH^V^•CL i OH»^ 

15 Jcfc. NaOH, £>5VM±L i OH^fflV^i^f I$^0. 2S/cm£l± 
ir-r^Tt^^tt, *2^Lfc ^A- ■ yiSM^ 1 2N^^il 2N 

+ 1N=13N^&, -tl^tjoi^V^^ ^ij^9~l lNtt^tTfflV^ 
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"tjv* v mmn st)$a vxmmiz 150 m a/ 1 . owz>y vtm \.wmMm 

(H«!l9~l 3) 

^:l<DmMM4:(Dmmz^^X, lEM&MfcY 2 0 3 , Er 2 O s . Yb 2 0 3 , *3 
£ Tfi C a F 2 <D 4 * fc 7y«0. 4 M^flB L- 

10 r. <t sx^±mm<D^mxmm^jpm Lfc 0 

3 ^#^T^i- 0 

15 Lfcli^^, *2(DM^-r5«M4^miJ:b^Lfc^m, ^£,«s£&# 

fuMt'fcs r t tmwxg tz. a 

flMCjES8lCY 8 0 3 &mMLtL%kb 1 2N KOH+IN NaOHiOto 

20 -a^ ^ & ^mmnmt^Kmnx\ >5it^e>^^o 

MSrSJOMflEUtSftm^ ItO. 2 S/cmJ^ii&^&tfS^IBflfCY, 
25 TV^o 
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[*3] 
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(ml/Ah) 
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mmm 
(%) 


(%) 


mmm 9 


1. 6 


1. 6 


1 2N KOH 


y 2 o 3 


8 9 


9 2 


mmm 1 o 


1. 6 


1. 6 


1 2 N KOH 


E r 2 O a 


8 9 


9 0 


mmm 1 1 


1. 6 


1. 6 


1 2 N KOH 


Yb 2 o 3 


8 9 


9 0 


mmmi 2 


1. 6 


1. 6 


1 2N KOH 


C a F 2 


9 0 


9 1 


mmm 1 3 


1. 6 


1. 6 


1 2N KOH 
+ 1 N N a OH 


Yb 2 0 3 


9 0 


9 5 



i*h ^iiWWftfcAAlMXSr^— ^fclfc^ &TLfc£ftfc:|Rj£$ft 

i^tt*5^ jBISiSH&R t> r ft PS5£ £ ft 3 <£> -e fi v \ 
(HMJ 14-1 9 33 «t t;tbWJ 6 N 7 ) 
10 (5E«©f^«) 

^-^v^TK^b ✓ W h «fc 9 &ff § ftfc^iXTk^f b=- y 9 0 5€*% 

I'Str, m&^*5. 4St*%«n o^rea^u -ft^ 4oit%ti© 

15 IMM1 3. 3mm, rtf 9. Omm, |§13. 7 mm^^Rffrtftfc 

I n : 0. 0 lKiro, B i : 0. O Hf%l(;A 1:0. 0 0 3®*%$: 
^trlft^ 100~300ju m<7)» v ^&l&?fc 6 4. 5 8 WSi%fcM -^VWt 
20 SltUt©JKy7^!J/l«0.38 1 Jt*% SriPx:s?H^^«-e 5 U 
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&v v«f biE»«r 3 . 5 mm%mm i^it 3 5 M%**©7KSMb# v v 

5 ^tf-C#* 1 5 OmmHg^T©i£Etl-C» • jg^U 

(ffim^iai:) 

10 m£if&^£Tfc (HifeMi4) 0 

#ffl^T-Cl 5 0mA*5«fctJ«l 0 0 OmAcD^m»*^ ; fT^V\ IEffi?g#J«G9 
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jEm^ziDMMrttettiEm&m&miteTji-t&s^ 9. 3 g> 9. 6 g , 

10. O g> 10. 3g, 10. 6g, 8. 7 *5«fctfl O. 9gif5ii 

sxmt-t^xmmm 1 4 t 3 ^r^* y sa&srSBt ufc (»m 1 5 , 
«m 1 6 % mm 1 7 . 1 8 „ mmm 1 9 . \mm 6 „ $3£z$tmm 7 ) c 

5 mb©titov^fc, »!li4ili v m^tt^M^&^ofco 

it>65 N 0. 5 2 <t N «P^C0tSffl^igx.f'ib»J6<D^, 10 0 OmAcD^m 

—j*. iEmK^^^m^i^m<DiEmmmw<D{^m^M-r^iti!)K 0. is 

^BJ^IS^fc^v^bl??M7cDm-^%^ 1 0 OOmA^Mti^J:^ 
#j ffl * a m L < S&fr L T V ^ 5 „ 
15 'tis, ^^^7K^b^^^(^^m^^^^mfl?M^c>zK^^*^ 

£fc, iE^^iJ^^feS^S^flsacDfiJ-^^, 3 2{W/o£u 
^® ^LfctbWI 6 15 0 mA©Mtife <fctWW« < ^ tT 

20 V^„ 

^T^jK^m^ L < , ;&S^g;^f£T bfc i £ t <t 5 0 

^^fc & v ^l^m 7 t , 150 mA©^ifc- i ummmtm L < 

25 LTV^o 
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mmm 20-22 ^^xntmm 8 ) 
m 5 ic^-r i 5 ;^~>7«ffc~ y 9 0 jcs% \m lt, 

£ 0 2 . 7 8 . 1 10.8 JC*% i: -f 5 i 1 1 , » 

t54o nm%mg.<o*mt* v v^ymm* 2 . 3 3 . 5 sc*%, 5 . 
8 ft%, 6 . 9 sc*% itsrt uwt-r^TmMM 17 1 mm?. ^ 3 m 

T)Vio y S*&&»f£ Lfc (Hififll 2 0 % 2 1 „ HiiM 2 2 , ibW 8 ) D 
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5 L7h^£^J;Sc 

2 3-2 4*5=tt>'it^i 9 ) 

mzfrt-m 3 f7/v* v mm,*, tti^timmm 2 3 % mmm 2 4 1 u 

15 



D*6] 











150mA 


1000mA 


150mA 


1000mA 








mm. 


WzMmM. 




mm 


mmm 






« (# 


(mA 


(mA 


(mA 


m 


(%) 








h) 


h) 


h) 


(%) 




mmm 1 7 




22% 


2192 


1994 


1359 


91 


62 


































2 3 


^IN i 


22% 


2192 


1972 


1315 


90 


60 


mmm 2 a 


&JSC o 


22% 


2192 


1929 


1271 


88 


58 


itmm 9 




22% 


2192 


1819 


1140 


83 
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2 4 tt. bCDjrt^M 9 < 15 0 mA*3«fc 0 s 1 0 0 0 mA^MIf 

**5 J: OTJ i: fete fa ± L T V 5 „ 

2 5 ) 

Tkife'fb^y^/l^-? (Bgmt°-^ 2 3 5°C, VcWsK lOQ-cm) 9 Ofi^t, 

§&-e 3 o #ra«<a- lti^§:#5 0 

JfcV^ i^jm^^^l 3. 3mm, 9 . Omm. i££ 1 3. 

15 ^ffioffegi 

0 0 3 KS^^^ti>¥*D^@ 100—300/z m<DW$fr£-&$ffii 6 4. 5 8 STft 
S&lc, *P7^y/HI (^WWW) 0. 3 8 1 ltfl:SPSrJnxL % #UlM£^§r?5 

20 — RfblEttSr 3 . 5 Stft% Srjgtfl? Lfc 3 5 fT*% ©TfcBfefb* JJ [7 J»*Mm 

&V^\ ^KD^ffc^^ HUlB»'^^^©jl i ##)^4^W/ei^j-T#^^|j 
£5<i: t*,^ 200xl0 5 Pa (15 0mmHg) &T<DW&1$te'VWfc • 
25 &frU £<b^ 13. 3xl0 5 Pa (lOmmHg) £(T©i)±tlt' 5 3) 
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(MM2 6~3 2, *3.fct«ttfe«l 0, 11) 



K7] 



WW- 






7 -tti'Tkmik 




CO 


(Q • cm) 




umm 2 5 


2 3 5 


1 0 




2IJfc09 2 6 


2 3 5 


3 




3lM 2 7 


2 3 5 


3 0 




$&BM 2 8 


2 3 5 


5 0 




HlfeFd 2 9 


2 3 5 


10 0 




mmm 3 o 


2 3 5 


1 0 




HJfc0>J 3 1 


2 0 0 


9 0 




nt&m 3 2 


2 6 0 


3 0 




tb^Fd l o 


2 8 0 


3 0 




tfctfcfll 1 1 


18 0 


1 5 


by 



2 0 °Ctf>M#ffl^T-C\ 15 0 m A, tKtilOOO m A <DfeWM 

&m 8 ^-r 0 
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»8] 







150mA 


lOOOmAh 


150mA 

sol m t*s 


lOOOmAh 


^ MS 170 Z b 


0 0 /-\ t^i 
2 2 0 0 


1 f\ t~\ c 

19 9 5 


13 8 0 


9 1 


6 3 




^ 1 u U 


1 Q R 9 
1 y o <o 


1 ^ v 1 

JL O 1 i 




D O 


II« 2 7 


2 10 5 


19 6 6 


12 8 8 


9 1 


6 0 


HJ£#!J 2 8 


2 15 0 


19 3 3 


12 0 1 


9 0 


5 5 


mmm 2 9 


2 15 0 


19 2 1 


110 3 


8 9 


5 1 


HS£#!) 3 0 


2 2 2 0 


19 9 8 


14 0 3 


9 0 


6 3 


mm® si 3 1 


2 15 0 


19 3 5 


1118 


9 0 


5 2 


HJfeM 3 2 


2 10 0 


19 11 


12 6 0 


9 1 


6 0 


i=bti£0U 1 0 


2 15 0 


5 0 8 


2 10 


2 3 


4 


stmmi 1 


2 15 0 


15 7 0 


8 5 5 


7 3 


4 0 



2 6 OTWiS&=/^Mfc^^S£^ 
5 fcft/BLfc*§"£ (#HWJ) tt, fltHB!»IKkfcr'-^fflJt*S2 0 0~2 6 O'CfSffl:^ 

10 -C 2 0 fHJfcfi Lfc&fc: 1 5 0 mA h -CjfcfemSiirfc i # ©jflJJB ^Jfe^iJ 251: 

1 0 0 % £ Lfc4i-8\ MMffl 3 0 Q4§£- 9 5 %T?*> t) > ^OfBBtes 7 

(HWJ 3 3 ) 
15 iEtt©f^R 

mt~ y *r>vm=i- 9 o m^m^ ttmmm* 3 . 4 m 2 / g ©iir^* 5 . 4i 
mts rw/^ 1 b<D^ y ^ui/mm 0 . 1 *fi§fl£#[i;t, 1 0 ^p B m 
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m-? 3 o &mm& utm^#5 0 

3. 3mm, rt§9. Omm, (Jfc&) 1 3. 

^y^Ao. oiit^ f*-^*o. o lfiM^T^^^Ao. o 

0 3 W&U&<£t*¥1®Gz8k 100~300ju m<^>3E^^* 6 4. 5 8 Stfi£|3 

10 r«# • m<& J&»^3R*#« 0 

— #s gtf t3EI& 3 . 5 Lfc 3 5 « *% 0*SMt:* U # AtK^ 3 

sttMMfrs 7kHft;fh7^7^=^A0. o o o 65T*gpSr*iF^ 10 

15 ^.Stirtt^ 200X10 5 Pa (l5 0mmHg) &T<D$lfcWtnXffiW ■ 
»frU 13. 3X10 s Pa (lOmmHg) ^T^J3E^B^5^ 

(HMM3 4~3 9, *3j:a*tbtfc0i|l 2, 13) 

tifrtemm Lfcm{±. mmm 3 3 t mm<D^x\ m 3 »©r/^ y m& 
25 -^mm^^bfeo 
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[3ft9] 



f£¥4 




mmn^^mm («*%) 


ttst^J l 2 


0. 9 


8. 1 


^life^fj 3 3 


3. 4 


8. 1 


3 4 


1. 7 


8. 1 


Hjfetfil 3 5 


1 4 


8. 1 


mmm 3 6 


3 0 


8. 1 


^ife^J 3 7 


8 0 


8. 1 


5>dffc#l 3 8 


14 5 


8. 1 


^J6fe01l 3 9 


2 7 0 


8. 1 


itmm 1 3 


3 2 0 


8. 1 



2 0°C(D)!g^#|S^;TX\ 1 5 OmA, |)1<I4100 OmAC^SiM^tT 

io Sio] 





(mAh) 


150mA JAM 

mm (mAh) 


1000mA tkM 
(mAh) 


150mA 
(%) 


1000mA 5fljfl§ 


Jtft0O 1 2 


2 12 6 


18 11 


4 5 1 


8 5. 2 


2 1. 2 


^Jfe^U 3 3 


2 12 6 


18 5 6 


8 8 2 


8 7. 3 


4 1. 5 


HJfctfll 3 4 


2 12 6 


19 11 


1118 


8 9. 9 


5 2. 6 


3 5 


2 12 6 


19 6 0 


12 8 4 


9 2. 2 


6 0. 4 


nmm 3 6 


2 12 6 


19 8 1 


13 4 1 


9 3. 2 


6 3. 1 


^jfe^y 3 7 


2 12 6 


19 4 5 


13 2 9 


9 1. 5 


6 2. 5 


3 8 J 


2 12 6 


18 7 3 


12 6 9 


8 8. 1 


5 9. 7 


3U£#!i 3 9 


2 12 6 


16 8 4 


118 4 


7 9. 2 


5 5. 7 


\mm 1 3 


2 12 6 i 


15 6 3 


10 6 3 


7 3. 5 


5 0. 2 



1. 0~3 0 0m 2 /gOS^ (#»J) ft 1 5 OmAWl 0 0 OmA© 
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^frU^LT, 0. 9m 2 /gOM (WJ12) tt, 10 00mA©M 

0 ~ 4 2 , &T>*J£|£M 14, 15) 
1 1 l^-Ti 5 ftffif&tb (SCft%) i LfcftUte, MMM 3 3 ^ 
15 &3b\ Hife^J 3 6 ©4&^1>^N:T^i-„ 



C*i 13 











(m 2 /g) 




Jfctfcfll 1 4 


3 0 


2. 7 


^Jfe0!l4 0 


3 0 


5. 4 


MMM 3 6 


3 0 


8. 1 


^Jfe0!l4 1 


3 0 


10. 8 


mtfoffl4 2 


3 0 


13.5 


JttfctfiJ 1 5 


3 0 


16. 2 



20 2 0 < C<£>?&£#ffi^rpC\ 1 5 OmA, tKiilOO 0 m A<D7£mMMm>$:ft 
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r*i 2] 







150mA ftzM 


1000mA 


150mA 


1000mA 




(mAh) 


(mAh) 


^fi (mAh) 






ttvtm 1 4 


2 2 5 7 


16 0 7 


4 7 9 


7 1. 2 


21. 2 


HJfc#l4 0 


2 19 2 


19 13 


1116 


8 7. 3 


5 0. 9 


^JfefBI 3 6 


2 12 6 


19 8 1 


13 4 1 


9 3. 2 


6 3. 1 


mmm 4 1 


2 0 6 0 


19 2 0 


12 18 


9 3. 2 


5 9. 1 


^te0H4 2 


19 9 4 


18 6 1 


10 6 7 


9 3. 3 


5 3. 5 


fcbftfcl 1 5 


19 2 9 


17 5 9 


7 5 3 


9 1. 2 


3 9. 3 



5 

~1 5ft%©l^t^T, 2. 7St*%0>$&^ (Will 4) 15 0m 
A. 1 0 0 OmAV^Tftroj^^aLRWJfB^fc^^LTV^,, 

15 {&T-t%t^7LtbfrlZ> 0 
(IWJ 4 3 — 4 9) 
jEft£3W 2 te&tttlT^&Bkm&Pk LT> Ifc^Mftf* 1 4m 2 /g 

^ n &twt*mws 2 7 0 m v g <Dm$m*&$t 1 1 ^^-ri 5 tem&ub est 

S%) ©i££-3f§ i U £ ©iS^^^^ffi^rogB^ttiSr 8 . i fCS% Lfcffi 

20 w\ 3 3 <t n3«©&f*T?, jp. 3 ]&<d T/is# v m&—&mk&im l 
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ft:Jb\ *13li mi&m 3 5 Rt^Bfcfll 3 9 (Dm&i>tifrtX7Mr 0 



mi 3] 







ft^®m 270m 2 / gC9S 






m&rHB&lt (SC£%) 






mmm 3 5 


10 0 


0 


8. 1 


Htfeff|4 3 


8 0 


2 0 


8. 1 


mmw4 4 


7 0 


3 0 


8. 1 


mmm 4 5 


6 0 


4 0 


8. 1 


mm&u 6 


5 0 


5 0 


8. 1 


3Ofc0i|4 7 


4 0 


6 0 


8. 1 


WJ4 8 


3 0 


7 0 


8. 1 


mnm 4 9 


2 0 


8 0 


8. 1 


njfe^y 3 9 


10 0 


0 


8. 1 



2 0 t:©i&tfitTt% 15 0 mA, t>L<f*1000 m AOJtaSfBJIrtBSrfx 
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[f 14] 





ft(mAh) 


150mA Jfcfil 
^fi(mAh) 


1000mA 1&M 
^i(mAh) 


150mA 


1000mA 


mmw 3 5 


2 12 6 


19 6 0 


12 8 4 


9 2. 2 


6 0. 4 


mmmA 3 


2 12 6 


19 7 7 


13 2 9 


9 3. 0 


6 2. 5 


mmmi 4 


2 12 6 


2 0 11 


13 6 7 


9 4. 6 


6 4. 3 


MMM 4 5 


2 12 6 


2 0 3 7 


14 2 6 


9 5. 8 


6 7. 1 


mmm 4 6 


2 12 6 


2 0 4 9 


14 7 5 


9 6.4 


6 9. 4 


nMM4 7 


2 12 6 


2 0 2 6 


14 6 5 


9 5. 3 


6 8. 9 


mt&M4 8 


2 12 6 


19 8 3 


14 16 


9 3. 3 


6 6. 6 


mmm 4 9 


2 12 6 


18 9 2 


13 4 1 


8 9. 0 


6 3. 1 


mmw 3 9 


2 12 6 


16 8 4 


118 4 


7 9. 2 


5 5. 7 



4 m */ g CO^#m^ i Jfc&ffiigf 2 7 0mVg OiiSfif t <£|&f£Jt ('iot, 
5 15 0mA, 1 0 0 0 raAfDWcMMMRV^m^mt LTV^5 D 

-t-jfc^»*>, tfcSiSai 4m 2 / / g(D^^^{5tAyif^^fe5m-^ (H«!l 
3 5, HMJ4 3) ft, ^@<D/h$V^»^i^^v^fcfe, jBffifiHMlffc^ 

io —jf s mkwmz 7 o in 2 /g^mmftL^izt a, (mmw3 

9, MMM 4 9) 15 0mA, 1 O 0 OmA^f il©M^ISM$^ 

15 (mmm so) 

n (D £ 5 &<: UT^b^a^ft* 10 0 K*ttfc*t U SS4 0 5f*%?>7kl£ 
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»©g»tt#fcti:-C#iRL"t\ *£CS1 5 0-71 0 /zm(D«g^^JSr#/c 0 
10 Lfc 0 

(HilM 5 i ) 

15 5 2 ) 

E»#ifi it, ^v*^^^ h sr 5 wmL%wa%m 1x^5^ 

VTKSHk^ LfcJiWi, ^ii 50i L-C, H*fctfc^£iJ 

20 (HJtM 5 3 ) 

■^K^b- v^-M^m^mm Lt^mts mmm 5 0 1 mm^ ux, 

25 (Jfc«E09 1 6 ) 
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xttv ^mrn^m^ma we^o/usw*, sot tt, m 

5 J I Sll&LR6ff^ (*3^) ffl^XO^ffiRfS^^JPff^Lfeo 
fife^&S(4 3. 2 0 g/cm 3 i U7t 0 

3 «M<^»^^/»^ 3. 20g/cm 3 © if ^RfSJ^f-^HJEE^i- 
10 DS l 5 ] 







MMffl 5 0 




2lffi0iJ 5 1 




MMM 5 2 




5 3 




ittlkfll 1 6 





J8VM"WT?ifc ij^rry ^'Iftfc&ttSrttffl bfcH»!l 5 0 1 — 5 3 
tt©W^ fe 5 0-53 tclttfe LT^fU-efe 5„ 

20 m^t-m^w^m^^ikm-r^-k.^ ityMw-^-cR -200 

DSr^i LT^#©JE*3^&»lJ£Lfc (n = 1 0 0)„ 
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^(Dmfcffi^&TOm 1 6 (n = 1 0 0 <D¥-i&W)o 



[*1 6] 





mfmm (n) 


mmm 5 o 


7. 4 9 


mmm 5 1 


7. 4 5 


mwm 5 2 


7. 4 3 


mmm 5 3 


7. 4 0 


tfctt^ 1 6 


4. 8 8 



5 ii6 fc^ti 5 ^f7U ^Mfc&m&tiim LTV^^v^b^J l 6 

5 s^^nw^ij^^^ 3 . 2o g /cm 3 (D^mm^mm^-r 

15 i$©»J;5ii (MS: SKD • 11, ^j|AHRC6 0) tf>F*3@Tli£ 



[*1 7] 







MMM 5 o 


0 . 1 9 7 % 


5 1 


0 . 2 0 2 % 


mmm 5 2 


0 . 2 0 6 % 


5 3 


0 . 2 0 1 % 


1 6 


0 . 4 0 9 % 
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10 383= U mfe$MWt*#fti^©^&ofc 0 

So 

(nm^j 5 4 *s «t xmam 1 7 ) 
20 r ti^m^-^^m^ v tr^m^-xh srt (Dmmn, xRDtasns 

^0^-dr->-7K^b=y^/H 0 OWS^P^^f LT> 0. 5|f**B©Y 2 0 3«r^ 
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3r-*-yimi\Y>~y } T}\' : tf> : MM^= 10 0:6:5 

-(Dm^mtmmm^ 3. 2 2g/cm 3 s^ofc 0 

: BStM*'^ : 1 2 N KOH = 10 0:1. 5:55 

^(DQ%(Dm.&iSf^(D%mte2. 7 0 g/cm 3 g^T^ofc 0 
10 mmmt l 2 NC>KOH <!; 1NC9L i OH£i^Lfc;fci»£/8WCo 

jEMI^S^ 2 4 0 0 mA h , M^MMi^M* 2 6 4 0 mA h l&M/l&m 
^ftfct = i . l ) , Ill^Il^t 5 WPFiftWrfsfc 1. 2ml /A hbte 5i 

15 fyiLXfco 

^<DMftL& SmiF^ 6 y^—y\ZfttfX&* <D?'jU—y<DmftL : & 10, 2 0, 
30. 40, 60, 80 °C<Dm.MW*P t-IHS U fefflfft^?&T-eO C V£>M£: 

20 0 , Hfflfl t £-r<5B3\ (0 : t) = (4 0~8 0 : 2 4~7 2) <£> ^ 5 ^1 

ttffrfaZ> a i o 0°C(DWW^J:5^--v J >^'bOCVODp^njfg-e 

^±^piz6tfcj;5^, ^pj«, iiv^ocv (m^mms.) ©li^gBt 
25 as, ^tbfi, m^mm(D±m^^xn, mmmmn)^ 1 Mum^mmxmn 
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■cw:, ^@aj6Ht&frft*>ft< ti>, i*siaiwttJ:<toT^ocvdS3fi§j 

5 ftttBKHSTi-S^fcteftS. 

-co j: 5 ft»^ic*3v ^-c t , a ^wmgi^nm \,xwa 5 o c v 

-T 5 M t w 51&t4 & 5 5 £ i" S #38 K B «r S t © *C tt ft V \ 
5 5 ) 

10 3 /Vu h Sr K— y L^7K^k= 5/ <^i«P 10 0 ®4fH5K>*c^fc =» 

^b^7®ft$pi:»U ^:^#ffl^'f-em« i Uft^t J 7K^k^by #Azk 

r.©E«ig*Jt«rffiV\ ffi*tffi£8 0%TO#ffl3CC\ iSuSSrlO, 3 0, 5 
0s 6 0 0 c™$p u ffig<»/« P jgfcfcfcft 5 W U R«teSWfc*©aj£S:frft 
25 ofdo 
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TW\ i^^zk^^»^&<-r5:i t MoT, -^tDTk^^ilW]^^ 

ft^^SokBMbss- y-jr/V : : 1 2N KOH= 10 0:6:5 

25 r©H©»ittt, 3. 2 2g/cm 3 SSffcofc 0 
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: Kjfctt'W : 1 2 N KOH= 10 0:1. 5:55 

5 ^<DtiF<Dm&?Sl'<D&9tt±2. 7 0g/cm 3 ISt$)of: 0 
WflHfci LTF±, 1 2NOKOH*»S*fflV , »fc, 

io ^aut, mi0^^i~AAi^-rx<7)=^^-^m-^mm^«bfc o 

^bftfcfl^ 2 0 ^C#K^T? 3 0 TOB LT^ttfC^fc^L 2 0 °C#ISM 

TT*15 0mAl. 0 V# ;y h • ^©^m^m&tr&v^, Sfem^SSrajjeL 

(*iM5 6) 

IS 5 0©^ST?. * -f 5 % Z n % 1 % C o **3EfcR*BWt:=- * ^/HSrfEK b7t„ 
SJSttf 2 1 tt N t m&tft&U t Itfttf 5 It fr(D^^-7* 2 2 tfS&tt h 

25 3X-C*S^ 2 M<£>*»~ -y frjUfcmfcs 0. 1 5 SM^lM^t, 0. 0 
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CS^tftt&Loo, pHayfP- 9 2 3T?1 1. 5 — 11. 9g£Ulft!|$IL 
fttf* 6 . 5 MODTkSfeffc-*- h P £ ATK^^ltiS^^ LIB ©ff^K'g^^ 

5 - (Dm<DMMl± 3 7 *Cfc mW bfc 0 

# btifc* 7 V -^JEtK • D M Vxm^yk<D P 7 ~ 8 ^&ofcflf 

i © Jt 5 IC L T# tbtltcftLttK 5 % Z n % 1 % C o 5/ 

10 m^fTb kki>lz (^<Dm, Zn, Co©tf-^»^^iM)s 

T5%Z n N 1%C o^fi^iXTV^S^tOfflBSSrffoyto 

^-C\ ±12 5 % Z n , 1 % C o Lfc7tclfefb= > ^TA^L=f- 10 0 M$|S 

^Mt*7fi^Co (OH) ^jJO^U^^iON NaO 
15 H£l 5f f MSL^bv^^ n i5»J:oT*it'3^ 

3 ffi\z. ^otv^Sii^ b«> bfc D 

* fc r. ©«P©*-6-^-*^*M;n ^;WN i E D TAitt^t I 
CP»io TSHt bfc t n 5 5 4 %T?£> o fc 0 

25 50 t^i0^mT\ 1~2 0 Mm^t>fc5IE^^^)£©$tt5ftM-efc5r t 
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5 ii£J±0. 4 9 X 1 0 4 ~4. 48 X1 0 4 N/cmt©n^73y^^ # 
li («0 iWP 2 3 0 X8 0) fCj;5n— ?aj/^j/ g ^3S. *3«fctW9 
= »W * (0^^-^ IGRN-T-54S) &'cfc5M]&^ 

£ ©HfCD^z^^^ 200 — 800^ m^*5fflt;:*3»t 3 llUi OlR45Sr* 18C 

io ^i~ 0 

15 

ai8] 



(X 1 0 4 N/cm) 


— &it*MX^ 
(%) 


0. 4 9 


4 5 


0.9 9 


5 0 


1 . 5 1 


5 5 


2. 0 2 


5 8 


2. 5 1 


6 1 


2. 9 9 


6 3 


3. 4 8 


6 4 


3. 9 7 


6 4 


4. 4 8 


6 4 



* 1 8^bD-73y^^ti5^)±Att, 1. 5X10 4 N/cmKi 
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D — ^3^X^^(Dif^t4^#it-f-5<b 1. 5X10 4 ~3. 5X10 4 N/o 

5 n — y^l/s*? $<DjmZfet)l. 51X10 4 ~3. 4 8X1 0 4 N/ 

cm^P) ^&iiLT) ^bnfc2 0 0~8 0 0 /z m<7)«$££r A 

io l n »ufc D 

^^^v-7»fb~;y^U : rtf : 1 2N KOH= 10 0:6:5 

15 3E#& : gftzM*^ : 1 2 N KOH= 10 0:1. 5:55 

Z.(DB$<Dm&ff/l'<D&£t3l 2 . 70g/c m 8 ^9tT?*>ofc: 0 

i LT te. 12NOKO HtKSSKJ- Z n O Srfl&ftrf- 5 * Lf~ <£> 

r OH#^IE^^J^a^^*l~t-5 2 0 °CX*<D 10 0 m A/ 0 . 8 V c u t $C 

25 *1 9d>6> % LV>E«fiJ0l^*fttt % 2. 7-3. 5 g/cm 3 t'fc5ii: 
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C*l 9] 









( g/ c m 3 ) 


(mAh) 


(%) 


2. 4 5 


13 4 9 


8 0 


2. 7 2 


16 4 7 


8 8 


3. 0 4 


19 2 5 


9 2 


3. 2 5 


2 0 5 8 


9 2 


3. 5 2 


2 18 0 


9 0 


3. 8 2 


2 0 7 7 


7 9 



5 (ttmm 1 8 ) 

20 TMt5Wi5t©t$>5„ 
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f 3 flfii£ ft o T V n 3 w <h rt> ib ?tm L „ 

#f Ufc i r 5 6 0 o fc a 

U f$Ml&tjO. 5 1X10 4 ~3. 4 9 X 1 0 4 N/cmWn-7ny^v' 

Cfefc) SWP 2 3 0X8 0), ^i^ii^^-^- 
15 Z/3l/%m (8 ^9-=*-^—? m) iGRN-T-54S) SrfT^oTiE^ 

iOH$(7)^iS^^ : 2 0 0 — 8 0 0 ul m^ffl^*^ 5 1 H] g CDI»&* 2 0 
20 [*2 0] 







(X 1 0 4 N/cm) 


(%) 


0. 5 1 


2 7 


1 . 0 2 


3 3 


1. 5 2 


3 7 


2.0 1 


4 1 


2. 5 2 


4 4 


3. 0 3 


4 4 


3. 4 9 


4 4 
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JtiRMl 8<£>&2 0a>b* ^(Dmfc&^TM^fflk&mfrl&btiZf&Ml&JJl-Z 
1. 5X10 4 ~2. 5 X 1 0 4 N/cmG9f5|S{C&5;^ ^-n-e^»M 5 6<£> 

5 %W&WX$PM?£\. 5X10 4 ~3. 5 X 1 0 4 N/cm^fSia^fe5 

$U ltW©iit*l±, ^J^^J 3. 4 9 x l 0 4 N/c m^PS^T^HSriSe 

15 v-a >'(c:*j(t5^*4 J ^e5 7t46i%x.^tt5 0 

^m^^X»mt^tcV2-y^^y<^^(D}^m^ : 1. 5 2X1 
0 4 ~2. 52Xl0 4 N/cm^^ (^'^ — ^ ^ &ii LX) #b*Lfc 2 0 0 
~8 0 0 ^m<7>5t^^^AA^^ab^<7)JE^T*«U^-tt^^^W 

20 ^ tu^m> ^jsiiM 5 6 1 m c«^vk m ete?& z n o^m#^ft *r &m 

r OB#tDiE^^^^^*f-r 5 2 0 °CX<D 10 0 mA/ 0 . 8Vcut fttMlZ 
*5 5 ^m^S i ^ 2 1 ^tjH",, 



75 



WO 02/41422 PCT/JP01/10050 



DS2 l] 









(g/cm3) 


(mAh) 


(%) 


2.11 


8 8 6 


6 1 


2. 3 2 


113 4 


7 1 


2. 5 1 


12 7 8 


7 4 


2. 8 9 


13 9 2 


7 0 



3 2-2. 8 9 g/cm 3 ©il(Cfc5)i\ 9ittRt5 
5 <t (f&l&mm : 2. 4 5g/cm 3 ^T) fRTtL%fg:V^m^fi-efc 19 > Uli 

m^, mmm^x-^m^ 2 . 7-3. 5 g / C m 3 (7)ti^5«ST© 

^«^ftCDtb^^ff^7 £H»1^2 0~2 5 0%Mt>BtiV^ £: 5Htfg £ *l 5 D 
15 tl5o 

xku «m 5 6 (D*px*h o 1 1 m^iEmmmm&mcj$i&&m 3 . 2 5 g 

20 v^wj^^^ffc^M .• 2. 5 2 g/cm 3 <D3Emmmfc*m^xipm£ 
titcm^mM^x 6 o°cnmnx2 0 ems ufc^L ^2 cra^ifLT 

1 0 OmA/0. 8 V c u t ^S^fT^V\ ^*l^<OT»J/B#i£^ffi-« 
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<D 3 . 25g/c m 3 (DiE«?f^^ffiV^fcmmOIEWJ^# : 9 1%, « 2 1 
^<7)2. 5 1 g/cm 3 OM^^MV^fcmmc»IEWJffi^ : 6 5%) Sri 

oo%t isit&<DmMmm^&-££>z.ft%&&m&^k ltc 2 2^-r„ 

5 



[*2 2] 





WftiJtW (%) 


g&lfefll 5 6 


7 0 


tfctfcfll 1 8 


5 8 



x.£>fts 0 

ffl) M * ft fc «> £ # & b ft 3 o 

3£l^ lEfo A«i^-*5V^X^rft^ft<^@e^^cm^$!|$^ ^ xv^50T^ *rft-e 
ft^^joVN-C^^'^, ^^o^tUHW*^ ro^oww 
@£>^fc, Jl7c^r«Ji-5 (DT? g B*«©»fWteJEfc5#te*S: fcfc bi~ Lfc % 
20 <£>£#£bft5 0 

ft, *«^!]{»ftt>AAf-^X?r-<-^^Lfc^, j&T Lfc£ftfc|BJ££ft 
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5 ^_h(DffJffipTtgtt 

$ris^5ii^<, i?$^<^*,itf^ -mmmm^m^m 

io t&SOT^ti5 0 
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ft 3fc <D ffi ffl 



5 K*5V^ A®ffi»**^*M-5MS«l^*©itSr 1 . 0~ 1 . 6i:U 

MtB!E^#/ff^#:a^Jt#\ 0. 2 : 1-0. 5 : 1 T?*> 
«9, ttrfBE^^l31^J?)5^@#:SP©^^*Wl 5-3 Oft: 

15 3 . m&A&mm- y ^wm~^m,mtK << >-im kt ? usar?* 5 r. 1 & 

20 Wtiba 

v>s r. t t-tzm^mmm 4 mzmn<D~ y tr^wm-ikmm., 

25 t -r -s if *<^t5fflm 4 it tzts 5 m<D^-rn^mm,(Dmmm=- 

y^/vms—wm^, 
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mfc~ <ySr;V$L=?-frbt£ V > ^o^^^f^flf-e 2 0 0 ~ 2 6 0°C<D 

15 ii. tinmmm £ fitzJEm^m^-h^ ~ v ^^m^mn^^m,-^. 

100Q- cmJBlTt?*>5-t«r«F«^-t-*HI*tD«Sffl|gl 0«|B*©=y 

20 If ftV^ till ^(DV^-fn564C|B^<D^TO- 

13. grlBiEffi^J^^^**^*^©*:^^ 3~15fi%-efe5ri 

14. fijfaiE^^ij^^^^s^^^s^, 3-ioffi%t*5ri 

25 15. SlTfB^SMa-^Oit^SSia^ 1. 0~3 0 0m 2 /gT*fe5i^ta 
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17. Wtfflfcm&ttK ttmmm l . 0~3 0m 2 /g©^»2 5-7 5 

M%xtm*Baa 3o~3oom 2 / g <omm%&i- 75-25 n%©s 

1 9 . mflE^xT y BfflBM^lJ^^ 0 . 0 5-0. 5 KS%OfiJ 

2 0 . mmr/^ y mmmn, mm t l-ctkim;* y •> a. fcmtf- hvv 

15 2 1. l3U3?3*:tfc, fcU<tt^Hb0^flC'T?*>5 = y^^'fL^*fc 

20 Z>ffi&<D$mm 1 JS^/cfiM 2 JfiKHB*t<D*Bflffi:= 

2 2. Sfcjtfi, iSWtL<tt^|lb<Di»^^-y^«» 

^fc^^RM^IEW^^Mm^ra U ^iEffi^^fls^tfffiRiSirtlfP 
25 Kir/* w-*£rE«U -?:<^rtSR^iEi&Sr^fig^-i:i-5^^&*S:T/v* U 

23. mm^mm 2 2JsiBm©^M^^^»pW^m?th,^^s 
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2 5 . fifflBffiffl.^— S^^^S, MS 4 0-80 °CT\ 2 4 R#fH~ 7 2 H#|PJfr 

io ^^-^m^sst^^c 

15 27. = y ^rjumih-B-mm^iEm^n t-r^mm^m^u^m &mmm 
m v xffM &ti&~y sr/uiEmx-foo t, stria- * 3* 

2 8 . itfia— iy^^^M^OTO^^s 1 ~ 5 0 n m<0<6fflfc*>5 

20 ~t&¥?mtirZ)m7k(Dffi.mm2 7 mmm^mmmmm^ y tr^mk&m 
2 9 . y ^/i^toKs&ift t r^* y tk«^, m&mw u*^ 7RH 
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3 1 . mmiEm^m^^M^-M^m vxBmn^m-r s o = ^ 

fift $ $>fc 5 (Dfotftf 1 . 5X10 4 ~3. 5X10 4 N/cmtfe§:i 

33. fitnajsufcu ftfoisttmm&w&mmj&misXjEmmj&fc&m&i-z 

Xm^*5V^T, lS«t^2. 7~3. 5g/cm 3 fct5rtM 
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1/5 



# x m ft (M26) 
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I 2 13 



m m ft 



S- 1 



S-2 



fray Mf# 



S- 3 



S-4 



BE 




\ 


/ 







V 



S - 5 



S-6 







< 


f 




v 







mm* 









\ 






< 
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